Abstract. Spectra of plasma wave intensities (kTp) in the ionosphere over Arecibo are calculated and compared with those from observations of the plasma line intensity. This approach involving directly observed quantities avoids the uncertainties that have plagued past comparisons with photoelectron theory. In addition, careful comparisons in physically relevant segments of the spectra show that any significant increase in the magnitude of the solar EUV flux would lead to a contradiction of the observed plasma wave intensities. Further, the comparisons indicate that resolution of the thermal electron-gas heat balance problem must be sought through better heat transfer rates (e.g., heating and cooling rates, etc.), rather than in the solar EUV.
Introduction
The incoherent scatter spectrum arising from the scatter of radio waves in the ionosphere has two major components. The ion component has been used extensively for aeronomical research (Evans, 1969 In previous aeronomical studies (Cicerone, 1974 , and references cited), plasma line experiments have been used to deduce the number density and spectral characteristics of the photoelectron population in the ionosphere. However, that approach introduces uncertainties of as yet unknown magnitude (YP; Wickwar, 1971; C?cerone, 1974); to obtain photoelectron spectra from observations of plasma line intensity, one must make assumptions about the photoelectron pitch angle distribution and the altitude dependence of the photoelectron spectrum. The limitations introduced by these assumptions have restricted the utilization of plasma line experiments in aeronomical studies.
In the present letter we demonstrate an approach (Mantas et al., 1975 ) that bypasses these uncertainties, and provides a true comparison between theoretically predicted and observed plasma wave intensities. 
Comparison of kTp's and Discussion
There are several significant results to be obtained by comparing the observed and calculated kTp curves (Fig. 2) . The data points are determined from the received power by using Eq. (17) ß Careful analysis and interpretation of plasma line data can, indeed, provide significant information about important aeronomical parameters.
